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FLELD TESTS OF REFLECTGLIZED TRafFiC STRIPES

In August, 1047, o study of reflectorized pavement marking WA E
undertaken by the Research DLéboratory with the active cooperation of
the Haintenance Division. This estudy as to embrace both lasboratory
and field tests deaigned to furnish data upon which to bose adeguats
sﬁecifications for materials aﬁﬁ methods of application,

The first progress report of the investigation, Report Ho. 115,
titled "Operational Comparispn of Premized and i.5,.0.D, Specification
materiele for Reflectorized Centerlines® , contained a description of
tests conducted in Grand Rapids on U5-131 and near Lansing on US-18.

The purposge of both these experiments was to compare premixsd meterials,
"beads in paint", with Department specification materiale and methods,
"heads gn paint', Operationsl difficulties were ehcountered during sppli-
cation of the materisls on both projects which mekes comparvison difficult,
However, subsequent perlodic observations of these experimental lines
gtrongly indicate that the beads in pesint prodpce a acre durable traffic
gtripe, but one lower in initial brightness than beads on paint. Lt

was discovered in the tests on US-16 that application of axbra beads to
the "beads in paint" mixture markediy inqreased the initial brighinees

of these materials.



This is the second progress regort of the investigation and
pregents the resguits obtained to date from a third expsrimentel seciion
of traffiec stripes put dovn on the north roadwey of Michigan Avenue
between Lansing and East Lensing in Hovembepr, 1343, Thig investigatlon
developaed ag a result of Laboratory studies and difficultiss encountered

with Jarge paint sbriping eyulpument used on previously mentioned tsst

gectiong.

Nescription of Tegts

The experimental section on #iichigan Avenue was applied jointly
by the Research Laboratory and the Mainienance Diviegion. A  schematic
diagrem of the tesgt section is ghown in #igure 1. The orli_inal objesct-
ives of this experiment were fourfold:

(a) to sbudy the effect of bead grading on reflechence and

dursbility, and to determine the degree of correlation of

the labovatory wear test to actual road pecformance.

(v} to determine the practicability of dupiicating actual appli-
cation conditlions while retaining the accuracy uwecessary for

testing, and to develop procedures and eguipment for fiesld

testing purposes.

{c) to obtain comparative reflectance and durability data for
"beads in paint® and "beads on paint" itypes of materials,

(d) +to obtain comparative reflectance and durability datae for the

geveral materials used by ithe Departuent during the past few

VEATrS.



The results of this experiment are incompiete at this time, as

repards refiectance and durabllity studieg, although reflactance and dur-
ability data obtained thus far are presented. Gradation and laboratory
wear test correlation studiegs are aleo incomplete, and ave omitted from
thig report. It was found that the procedure and equipment used did not
yield the desired degree of control, alihough actual condiitlong veie

duplicated faizrly well.

Materials: The matsrials used for this exzperiment vere obtained from

existing Department stocks. The samples of Prismo Lifwline paint were

chtsined from Kalumazoo counby. Thege materisls are ldentified in wvhe

data summary (Table I.)

Procedure: The wmaterialg were applied with a esmall machine (see Figure 2)

Figure Z. Experimental Traffic Stripe machine
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embodying the same principles as the existing eguipment of the maintenance
Diviesion. The machine was pushed by an operator who controlled all phasss
of the applicatlon. The rate of paint applicalion was controlled by the

wallking eed of the operator. The glass beads vere automatically metered

ep
onto the 1i

ne, exactly as on the larger eyuipment. The chief uncertalnty
in the application obviously was the operator'e wallking epeed, This
uncertainty was reduced, as much as peoseible, by puttin, down several
dummy lines until good reproducdb ility was obtained.

The weight of beads dispensed was read directly from the graduated
bead container., The volume of palnt used .as dbtained by dip-stick
measurement of the paiﬁt in the paint fank belore and alter sach group
of lines was applied. I[% was necesrary to vary the alr pressures used on
the paint and atomizer lines, since the viscositles of Lhe various
paints differed conslderably.

The paint thickness was measured, for "beads on paint” by applying
one line without beads and meaéuring its thlckness on a metal panel placed
in the line. A check on this measurement wae‘obtained by calcutating
the average thickness from the.volume of paint used for each group of
linea, It wags not possgible to measure the thickness of the " beads in
paint" lines due to the pressnce of the beads,

Due to the number of trials necessary to properly adjust the equip-
ment, a conglderable number of lineg wers applied which were not suitahle

for the expariment. These lines vere not numbered, and were not con-

[

sldered for evaluation. DBecause 1t was necessary %o kesep traffic moving,

only the two goulh lanes of thes north roadway wers used for the experiment.



The yellow lines epplisd to the north lane were merely fillers to keep the
traffic from dodging the test lines. Lineg 50-~-55 were voided for this
experiment because the paint availabls was insufficient for propar
anplication.

Discugsion of Hesults

The data in Table I show that the conditions of ucﬁuai field appli-
cation wers duplicated fairly well. However, control of the paint rate
was very difficult. The paint rate control should be improved for testing
purpcees, preferably by means of a flow controller such as ig uged for
metering 1liguids in the chemical industry. dnother mesns of improving the
paint rate ould be to pull.ithe paini machine at a constant rate by means
of a motof—driven pulley. This, however, would be more difficuli, due to
vigcosity variationg in the paint.

The control of the bead rate was pood, aithough the volume of beads
diepensed should be increased to meet the application rate of 20 pounds

per mile generaily used in practice. Some initial irregularity in bead
distribution was ﬁoticed on the first lines applied., This was found to
be caused by whipping of the flexible cabls driving the head dispenser, and
was corrected before any applications for comparison of materials were
made.

The comparative refliectance and durabi;ity obgervationg have not
been coumpleted. However, some information on the present condiition cof
the lines has been cbtained. From the durabllity viewpoint, the waterials
fall inte fthree fairly distinct groups &b present. Figure 3 illustrates

the groups of lines svaluated below.



20-2% 1247 MEHD 20-F, yellos, Mfg. by Priemo Co.

2427 1947 W K1-F, vhlte, Y " u E

28-31 1248 " 20-F, wyellow, " " Franche Co,

79-41 1248 Centerlite, shite, " " 1M Co.

42-44 1948 Spherebinder Compound, yallow, ¥fg. by Frismo Co.

Internediate

12-14 18 Prisme Lifeline, yellow., wfg. by Pelowo Co.
35-35 1948 Centevliite, yellow, sfy. by whit Co.

l.._.l
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R
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Poor

Priemo Lifeline, white, sfgy. by frismo o
wiHD 21-F, white, wfy. by Acme Lo,
Spherebinder Compound, white, mfg. 4y fvismo Co.

Aithough the average paint thickness varied considerably between
various paints {see Table I), it did not seem to appieciably infiuence the
present conditlon of the Lines. This is shown by the fact that both the
very thick and very thin lines are found in each of the best, intermediate,

and poor rating®. The varioue materials will notb necessarily remain in
P J
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the pame order of durability at the compnletion of ihe tepl as they ar
shovn above,

Although the tests have not nrogressed very far, the curves of
Figure 4 show that the "heads on paint" generally esxhiblted a high initial
reflectance .ith a falvly rapid decrease, thile the "beads in paint" ex-
hibited a low initisl reflectance .ith a gradual increase. Thig is to be
expascted with these materlals from the obgervations made previcusiy on
Lansing US-18, and Grand Rapide US-1R1 teet sections. The lipes contain-
ing MSHD 20-F yellow paint bousht in 1847 and 1848 appear to have im-

proved In reflsctance during Llhe past two months.
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The single lines of paint without beads, appiled ith each {roup do
not gilve conclusive information. In rome cases the plain paint appeared
to be in poorer condition than the beaded paint, while in other cases the
reverse wag true, Generally, both the plain paint and the "beads in paint!
pregsented a betber daytime appesrance than the "beads on paint¥. This vas
probably due to dirt scecumuiating betvween the beads of Lhe "beads on paint"
which would not interfere with night reflectance.

Summary

From the durabllity viewpoint Lhe meteriuls st present Pall into
three fairly distinct grouwe, vhich do not appsar to be iufluenced by
paint thickness. The reflectance data uaes incouwplets, but generally B -
hibited the normal trande for the "beads in paint" and "beads on painb®.
Daytime appearance of the plain pain?d and the "beads in paint" was appra-
ciably better than that of the "beads on paint'. Both,hiéh initlal refisc-
tance and high final reflsctance with durability might be achieved by the
application of extra beads to a "beads In palnt” muterlsl, as was done on
US-16 west of Lansing. Puinte made by different manufacturers according
to the same formule specification appear te huve markedly different per-

formance characheristics.

Conclugions and Recommendations

It is not belisved that thisg expeviment would coastituts a sabtis-
factory basis for the purchase of materials,

It is suggested that a field scele trial be made, applylng extra
beads in varying amounts to & premixed materlul Jith varying bead content,

By this means the cowposition for optimum performance might be ascertained,

-7 -



